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in Decision No, 70522 (September 30, 2008), the Arizona Corporation Commission
("Commission") ordered UNS Electric. Inc. ("UNS Electric") to evaluate the feasibility and cost-
eilec1iveiiess of a pilot program to promote a "zero-net residential energy efficiency program." In
compliance with the order, UNS Electric filed its Zero-Net Energy Homes ("ZEH") Pilot Program on
March 30, 2009.

After the original report was filed on March 30, 2009, UNS Electric completed the 2009 update
on avoided cost calculations and met with Commission Staff to develop a methodology to determine
cost-effectiveness, based on the Lise of the societal cost test, that would be comparable to the
methodology used by Commission Staff in its own analysis. Additionally, Commission Staff and UNS
Electric discussed that the values used in cost-effectiveness calculations for Demand-Side
Management/Energy Efficiency Programs should be the same as those values reported in UNS
Electricals Integrated Resource Plan. As a result of these meetings, UNS Electric requested that
Commission Staff allow UNS Electric to apply the new methodology and, if necessary, revise the
original report for UNS Electric's ZEH Pilot Program.

Attached. please find the revised UNS Electric ZEH Pilot Program, as well as a redlined copy
of the original filing, which documents the results of an analysis to explore the feasibility and cost-
effectiveness of promoting a ZEH Pilot Program and the proposed program design and incentive
levels.

The attached Pilot Program presents a program design that expands the existing New Home
Construction Program through the addition of two high-perfonnance tiers. By using this recommended
program design, the existing Tier I energy efficient new home construction scenario, the new Tier 2
energy efficient home construction scenario and the new Tier 3 near zero-net energy homes scenario
will be integrated into a single New Home Construction Program. Homes will qualify for one of Me
three tiers in the program based on a Home Energy Rating System (°'HERS") Index score. Tier l will
require a minimum HERS score that is <= 85, Tier 2 will require a minimum HERS score <= 70, and
Tier 3 will require a minimum HERS score <=45. This program design will allow UNS Electric to
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utilize existing delivery infrastructure and marketing to promote all three energy efficient home
construction tiers. While the additional tiers significantly enhance the energy efficiency of the New
Home Construction Program, they do not achieve l00% zero-net energy due to cost-effectiveness
concerns u

An electronic copy of the Program and its appendices will be provided upon request.

Respectfully submitted.

m£¢¢~. 1 is m =>°d
Philip Dion

Enclosures

CC : Chairman Mayes
Commissioner Newman
Commissioner Pierce
Commissioner Kennedy
Commissioner Stump
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Program Concept and Description

The Arizona Corporation Commission ("Commission"), in Decision No. 70522 (September 30, 2008),
ordered UNS Electric, Inc. ("UNS Electric") to evaluate the feasibility and cost-effectiveness for a pilot
program to promote a "zero-net residential energy efficiency program." The UNS Electric "Zero-Net
Energy Homes Pilot Program" ("ZEH") documents the results of an analysis regarding the feasibility arid
cost-effectiveness of promoting the proposed ZEH program design and incentive levels. This pilot
program presents a program design that expands the existing New Home Construction Program through
the addition of two high performance tiers. By using this recommended program design, the existing Tier
1 energy efficient new home construction scenario, the new Tier 2 energy efficient home construction
scenario and the new Tier 3 near zero-net energy homes scenario will be integrated into a single New
Home Construction Program. Homes will qualify for one of the three tiers in the program based on a
Home Energy Rating System ("HERS") Index score. Tier 1 will require a minimum HERS score that is
<= 85, Tier 2 will require a minimum HERS score <= 70, and Tier 3 will require a minimum HERS score
<= 45. This program design will allow UNS Electric to utilize existing delivery infrastructure and
marketing to promote all three energy efficient home construction tiers. While the additional tiers
significantly enhance the energy efficiency of the New Home Construction Program, they do not active
100% zero-net energy due to cost-effectiveness concerns.

For the purposes of this report, the term "zero-net energy" is the ratio between annual energy generated
by the house through on-site renewable devices to the total annual energy used by the house.

Thus, if 75% of the annual energy a building uses comes from on-site generation, it is considered to be a
75% ZEH. There will be times when the building is exporting to the grid (more electricity being
generated than being used), times when it is importing energy from the grid (more energy being used than
being generated), and periods when there is no import or export (all the energy the building needs is being
generated on-site).

This report outlines the results of the planning study for a ZEH pilot program. As shown in
"Recommendations for Pilot Program" (page 9 below), the results of the benefit-cost analysis shows that
none of the ZEH scenarios studied actually pass the Total Resource Cost ("TRC") test, however the
recommended ZEH scenario came very close. Even though the cost-effectiveness is marginal, UNS
Electric recommends proceeding with Tier 2 and Tier 3 standard, as an investment in market
transformation for the residential new construction sector. Over time, UNS Electric will monitor
estimated incremental costs and re-screen the program.

Target Market

The target market of the ZEH Pilot Program is comprised of all individually-metered new homes that
receive electric service from UNS Electric. This includes home developments, townhomes and
condominium projects where individual units are sold to homeowners, and custom home projects. The
program would be marketed to all builders within the UNS Electric service territory for homes that are
either all electric or have a combination of electric and natural gas energy supplies.

For the purposes of the Tier 2 energy efficiency homes and Tier 3 near zero-net energy homes options,
UNS Electric focused the enclosed savings and cost analysis on homes that are all-electric, because a
home using gas for space heating or water heating cannot be 100% zero-net, as the renewable devices
cannot replace all of the energy used by the house. However, by providing a tiered program approach,
UNS Electric will have the opportunity to promote the second tier of efficiency for homes constructed
with a combination of electric and natural gas energy supplies, even if these homes cannot achieve the
Tier 3 near zero-net approach.
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Tier 1 (Existing Program) HERS Index Score of <= 85

Tier 2 (New Level Energy Efficiency Only) HERS Index Score of <= 70

New Level 50% Zero-Net energy) HERS Index Score of <= 45

4

Relation to UNS Electric's Current Residential New Construction Programs

The existing UNS Electdc residential new construction program already offers two construction
approaches, as described below. The Energy Smart Solar Home Program described below will most
likely be replaced by the new Tier 3 near zero-net option, if approved by the Coininission.

Energy Smart Homes - This program mirrors the 2006 ENERGY STAR Homes® standards.
The requirement for the program is a HERS index of 85 or lower, and the builder incentive
offered for this program is $400.

•

Energy Smart Solar Home Program - This program is based on the Energy Smart Homes
program, in addition to solar Photovoltaic ("PV") or solar thermal and proper HVAC sizing. Al l
guidelines in the RECPP must be followed for the solar thermal or PV additions.

In order to keep program administrative costs down and to streamline the presentation of UNS Electnlc's
residential new construction programs to the marketplace, the program design is to merge the zero-net
energy homes program with the existing Energy Smart Homes Program. Two additional tiers of
increasing efficiency will be added to the Energy Smart Homes program to give participating builders and
home buyers options for increasing energy savings, installing renewable energy, and receiving higher
incentives.

The levels of efficiency for the new tiers will be based on how the homes perform based on a HERS
Index score, which awards a numerical value gauging the homes performance. Higher performing homes
achieve a lower HERS score.

In order for homes to qualify for each tier, they must meet the minimum HERS Index Scores from on-site
testing by certified HERS Raters as shown in Exhibit 1.

Exhibit 1: HERS Index Scores for Residential New Home Construction Program

A number of additional items will be added to the construction standards in order for builders to achieve
the second tier (HERS 70) and the third tier (HERS 45). As a result of these necessary additions, the
incremental cost to build homes to the higher tiers will increase, and therefore, the recommended
incentive to the builder will also increase. Modifications to the construction standards to achieve the Tier
2 and 3 homes are likely to include:

Greater envelope andHVAC energy efficiency standards,

Ducts are located within conditioned space,

Both PV and solar water heating on all homes on the ZEH;

Passive solar design that incorporates passive solar heating in the winter and shading in the
summer for the highest efficiency homes,

Energy Star® fixed appliances, and,

CFL lighting.

Page 3 of 13



Zero-Net Energy Homes Pilot Program

9

Program Objectives

The Program's objectives are:

Reduce peak demand and overall energy consumption (electric) in new homes,•

Implement programs that include more aggressive energy efficiency standards that produce
savings of at least 20% above baseline (HERS 70) and a near zero-net percentage of at least 50%
(HERS 45) where approximately 50% of annual energy used by the home will come from on-site
renewable generation,

• Stimulate the installation of solar photovoltaic systems and solar water heaters in new homes,

Stimulate energy efficiency standards that are higher than EPA/DOE Energy Star Homes®
performance standards,

Stimulate construction of new homes that are inspected and tested to assure energy performance,

Stimulate the installation of high efficiency heating and cooling systems, envelope, lighting, and
fixed appliances (Energy Star® products),

Assist sales agents with promoting and selling of zero-net energy homes,

Provide information to help explain the benefits of zero-net energy home features,

Train builder construction staff and sub-contractors in advanced building-science concepts to
reach zero-net energy goals through improved design and installation practices, and through the
installation of renewable energy devices,

Increase homebuyers awareness and understanding of the benefits they receive from living in a
zero-net energy home and how they can improve the perfonnance of their home, and

Educate builders who: 1) are not familiar with energy savings and on-site generation potential, 2)
may be uncertain about zero-net energy performance, and 3) may be concerned about high initial
costs for construction measures.

Products and Services

•

•

The ZEH Pilot Program design would provide several products and services, including,

Promotion of builders and subdivisions that achieve zero-net energy levels of at least 50%,

Builder and sub-contractor education and training,

Educational and promotional materials for builders and new home buyers, and

Homeowner or builder incentives for achieving increasing energy efficiency and zero-net energy levels as
measured by a HERS index score of either <= 70 or <= 45 .
Ill ll lull l-l llmlu llllu Illll llIll!! I l I l lllllllWW u IH l

Program Budget

This section presents an estimate of only the additional incremental cost associated with promotion of a
multi-tiered program that includes Tier 2 and Tier 3 options. Exhibits 2 and 3 present estimated pilot
program budgets over a three-year period, from 2010-2012. This budget represents only the incremental
increase in budget over the budget approved for the current Energy Smart Home Program. Overall, the
Company anticipates that 25 homes per year will participate in the pilot program in 2010, of which 70%
will be at Tier 2 and 30% at Tier 3, Mth overall participation increasing at 10% per year over time."
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Year 2010 2011 2012

Financial Incentives $48,000 $52,500 $55,500

Total Direct Implementation $7,068 $7,106 $7,143

Total Marketing Allocation $860 $929 $997

Total Administrative and O&M
Cost Allocation

$696 $752 $808

Total EM&V Cost Allocation $158 $170 $183

Total Program Budget $56,782 $61,457 $64,631

Year 2010 2011 2012

Total Budget $56,782 $61,457 $64,631

Incentives $48,000 $52,500 $55,500

Administrative Costs $8,782 $8,782 $8,782

Incentives as % of Budget 85 % 85% 86%

Q

4

On average, over the life of the program, incentives are expected to account for 85% of the total budget.

Exhibit 1: 2010-2012 Program Budget Details

Exhibit 2: Incentives as % of Program Budget

Pilot Program Design Methodology

The approach used in the feasibility assessment for a ZEH program was to develop a baseline simulation
model of a new home, and then several versions of the baseline model with increasing levels of energy
efficiency, and, finally, several versions of the energy efficiency models with increasing levels of zero-net
energy goals.

The four stages of the study were:

1) Define and simulate a baseline home, reflecting current practice for new single family homes in
Kinsman, Arizona, as an approximate representative location for UNS Electric territory. The
home was modeled as all-electric,

2) Define and simulate three homes with increasing levels of efficiency. The targets for the models
were a 30%, 40% and 50% reduction in annual energy use,

3) Simulate three homes with increasing levels of zero-net energy by adding both solar water
heating and solar PV. The targets for the models were 50%, 75%, and 100% zero-net energy
levels. These models were based on either the 30% or the 50% energy efficiency home, and
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•

•

•

4) Combine estimated demand and energy savings from all of the models, incremental costs over
baseline costs, and other utility data to produce a benefit-cost test result for each model. This was
done in the format of a Measure Analysis Sheet.

The models were developed with the eQuestTm simulation software to generate savings estimates, and, in
addition, the homes were modeled with REM/Rate simulation software in order to determine what HERS
index they would achieve.

The baseline home simulation model was an all-electric, 1,850 square-foot home in Kinsman, Arizona.
The level of efficiency in the baseline model was based on a combination of three sources: the 2007
Enovity Reports, the 2003 International Energy Conservation Code for residential new construction, and a
2009 study completed by Summit Blue Consulting to determine baseline construction standards in the
UNS Electric service territory.

In total, nine cases were developed, three of which were energy efficiency, three zero-net models based
on a 30% energy efficient house, and three zero-net models based on a 50% energy efficient house.

In developing the energy efficiency-only models, a goal of 30%, 40% and 50% reduction in annual
energy use over the baseline was initially set. Various efficiency measures were added to the baseline to
produce increasing levels of savings, including the following:

Orientation: Orienting a house in a north-south direction. (This is normally not possible when
worldng with production builders in subdivision design, and can typically only be applied to custom
projects.),

Windows: Reducing total window area, increasing window area on south-facing wall to increase
passive solar heating, and reducing glass U and SHGC values,

HVAC Measures: Reducing infiltration, reducing duct leakage, heat pump quality installation,
increasing heat pump SEER and COP or HSPF values, moving ducts into conditioned space,

Envelope: Increasing R values in walls and ceiling,

Lighting: Reducing lighting power density, and

Appliances: Replacing standard fixed appliances with Energy Star® fixed appliances.

The zero-net cases had goals of 50%, 75%, and 100% zero-net energy for the year. They were based on
either the 30% energy efficient home, or the 50% energy efficient home.

In developing the zero-net models, estimated hourly output from a solar water heating system and a solar
PV system were subtracted from the hourly total energy use of the 30% energy efficiency or 50% energy
efficiency model results, giving the net hourly and net annual use of the home. The solar output was
estimated using P arts simulation software for the solar PV system, and an in-house built spreadsheet
model for the solar water heating system. The hourly model results were used to determine coincident
and non-coincident peak demand for each case.

Finally, incremental costs were researched for each combination of measures in each model and are
detailed in the Measure Analysis Sheets ("MAS"), as shown in Appendices l, 2 and 3.

•

1 Residential Home Standards: Energy Analysis and DOE-2 Simulation, Prepared by Enovity Inc for Tucson
Electric Power Company, February 12th, 2007
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Zero-Net Energy Homes Pilot Program

Baseline
Hume

Tier 2.
HERS
comdex
<-70

Tier 3.
HERS
Index
<=45

Modeled Annual Consumption (kph) 14,880 11 186 4,451

Peak Demand Colncldent (kW) 6.45 3.85 2.44

Annual kph Savings n/a 3,694 9.247

Annual Peak kW Savings n/a 2.71 3.39

Study Results

As detailed in Exhibit 4, the baseline home model consumption is 14,880 kph per year and the HERS
Index for this model is 104. As noted in the description of the different model scenarios, energy
consumption decreases and the HERS Index improves as the number and amount of efficiency measures
and efficient designs increase and renewables are added.

After reviewing a variety of different modeling scenarios, with varying levels of efficiency and
percentages of zero-net energy, and associated HERS index scores and cost-effectiveness, the pilot
program design proposes two additional higher performing Tiers (additional detail on model results for
different scenarios is included in the MAS sheets, as shown in Appendices 1, 2 and 3).

Tier 1 is the current Energy Smart Homes qualifying standard at a HERS index of <= 85. Re-analysis of
the existing Energy Smart Homes program was not included in this pilot program design.

Tier 2 is a proposed new Energy Smart Homes Plus and has a qualifying HERS index score of <=70. This
home is modeled to be approximately 30% more efficient than the baseline home.

Tier 3 is a proposed new Energy Smart Homes Near Zero-Net and has a qualifying HERS index score of
<=45. This home is modeled to be approximately 50% zero-net energy and is based on the home that is
approximately 50% more efficient than the baseline home.

Exhibit 3: Results of Simulation Modeling
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Year 2010 2011 2012 Tbuu

Participants at Tier 2:
Energy Smart Homes Plus
(Index <= 70)

18 19 21 58

Participants at Tier 3:
Energy Smart Homes Near
Zero-Net (50% zero-net)

7 8 8 23

Proj acted Total Tier 1 and 2
participants/year

25 27 29 81

Annual Energy Savings
<mwh)

139 154 161 454

Cumulative Energy Savings
<mwh>

139 293 454 454

4

Total annual participation goals and energy savings are presented in Exhibit 4.

The current status of home construction throughout the country leads UNS Electric to believe there would
be a limited number of builders and/or customers willing to incur the additional costs of the program at
this time. Therefore, for the purpose of this analysis, UNS Electric expects to start with a maximum of 25
participants in 2010, with an estimated 70% achieving Tier 2 and 30% achieving Tier 3. UNS Electric
anticipates an annual increase in participation of 10% per year. Exhibit 5 provides further information
about estimated incremental energy savings for the program. This forecast does not include participants
in Tier 1 -. the existing Energy Smart Home Program.

Exhibit 4: Zero-Net Energy Homes Program Annual Demand and Energy Savings

Program Benefits and Costs

A Measure Analysis Sheet (MAS) was developed for the nine different cases that were assessed, to gauge
the benefit/cost results of different ZEH scenarios and assist in the selection of the Tier 2 and Tier 3
standards, included as Attachment l. A Separate MAS was developed for the two cases that represent the
Tier 2 and Tier 3 standards, included as Attachment 2. In addition to estimating the savings from each
measure, this analysis relies on a range of other assumptions and financial data provided in Exhibit 6.
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Value

Carbon AC S/kwh
Low Medium High

$0.0212 $0.0371 $0.0637

Summer On-pk Energy AC (S/kWh): $0.0872

Summer Off-pk Energy AC (S/kWh): $0.0525

Winter On-pk Energy AC (S/kWh): 50.0672

Winter Off-pk Energy AC (S/kWh): 80.0586

IP Discount Rate 7.00%

Conservation Life (yrs): 20

NTG Ratio: 100%

Program Admin Costs per Participant $350

4

*

Exhibit 5: Other Financial Assumptions

* UNS Electric met on three occasions during 2009 with Commission Staff to 1) develop a methodology to determine cost-
effectiveness, based on the use of the societal test, that would be comparable to the methodology used by the Commission Staff
in their own analysis, 2) gain agreement that the values used in cost-effectiveness calculations for DSM/EE Programs should be
the same as those values reported in the Company's Integrated Resource Plan, and 3) provide Staff with updated avoided cost
tables for UNS Electric, Tucson Electric Power Company and UNS Gas, Inc.. As a result of these meetings UNS Electric
modified cost-effectiveness calculations to represent a more realistic Societal Cost test. The three most significant changes in the
UNS Electric evaluation of cost effectiveness now include:

Use of load-curves in addition to on-peak and off-peak levelized energy costs to calculate avoided cost of energy to
match Commission Staff calculations;

Use of a point-in-time methodology that does not include carrying costs of capital, to calculate avoided cost of capacity
to match Commission Staff calculation of the societal test. Note: while the California Standard Practice Manual, 2002
version, is explicit on this approach, UNS Electric would like to continue conversations with Commission Staff on
whether this approach is actually consistent with how the societal cost tests are actually calculated by the California
utilities; and

A valuation of Carbon Dioxide (CO2) at a low, medium, and high projection starting at $14, $25, or $43/ton, and
inflating over time based on information that will be reported in the 2009 IP. Inclusion of an estimated carbon value
as an externality cost is consistent with the societal cost test methodology.

**Represents estimated administration and implementation costs per home participating in the program.

A l t h o u g h  C o m m i s s i o n  S t a f f  a d v i s e d  U N S  E l e c t r i c  t o  i n c l u d e  a  v a l u a t i o n  o f  C O 2  i n  t h e  b e n e f i t - c o s t

c a l c u l a t i o n s  f o r  t h e  s o c i e t a l  t e s t ,  C o m m i s s i o n  S t a f f  a n d  U N S  E l e c t r i c  a l s o  u n d e r s t a n d  i t  i s  u p  t o  t h e

C o m m i s s i o n e r s  t o  a c c e p t  o r  d e n y  t h i s  v a l u e . U n t i l  t h e  C o m m i s s i o n  p r o v i d e s  a  f o r m a l  a c c e p t a n c e

r ega r d i ng  i nc l u s i on  o f  C O 2  i n  t he  ca l cu l a t i on  o f  t he  S oc i e t a l  C os t  ( "S C ")  t e s t ,  UN S  E l ec t r i c  wi l l  con t i nu e

t o  p r o v i d e  r e su l t s  o f  t h e  T o t a l  R e so u r c e  C o s t  ( " T R C " )  t e s t  fo r  C o m m i ss i o n  r e v i e w .  E x h i b i t  7  p r o v i d e s  a

su mma r y  o f  p r o g r a m co s t s  a n d  b en e f i t s  fo r  t h e  p r o p o sed  T i e r  2  a n d  T i e r  3  h o mes ,  i n c l u d i n g  t h e  T R C  t e s t

a n d  t h e  S C  t e s t  r e su l t s .  S a v i n g s  a r e  n e t  b a sed  o n  1 0 0 %  n e t - t o -g r o ss  r a t i o .

2 State and Federal tax credits for solar PV and solar water heating were added to the TRC benefits according to the methodology
outlined in the California Standard Practice Manual as a one-time benefit to the avoided costs. Tax credits were not included in
the SC test, as they are considered to be a pass-through. Solar rebates were not included at all in the benefit-cost calculations.
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Zero-Net Energy Homes Pilot Program

Tier 2: HERS
Index <48-570

Tier3: FRS I18249K
<=45 (50% Z¢1rt1~N@1)

: ..
\

. 4
H

Incremental Costs $4,110 $20,147

State/Federal Tax Credits $0 $2,785

UniSource SolarRebates $0 $3,679

Total Resource Cost ("TRC") 0.91 0.70

LowSocietal Test ("SC")
Carbon Avoided Costs

0.92 0.56

HighSocietal Test ("SC")
Carbon Avoided Costs

1.36 0.83

Participation Requirement HERS Index Incentive

Tier 1: Energy Smart Homes (Current
Program)

<=85 $400 per home

Tier 2: Energy Smart Homes Plus <=70 $1,500 per home

Tier 3: Energy Smart Homes Near Zero-
Net (50% ZEH)

<=45 $3,000 per home

4

4

Exhibit 6: Benefit-Cost Analysis Results

Recommendations for Pilot Program

Given the results of the benefit-cost tests, UNS Electric recommends proceeding with Tier 2 and Tier 3
standard, as an investment in market transformation for the residential new construction sector, even
though the cost-effectiveness is marginal, Over time, UNS Elecmlc will monitor estimated incremental
costs and re-screen the program. Exhibit 8 below presents the proposed tiers, qualifying standards, and
incentive levels.

Exhibit 8: UNS Electric Energy Efficient Homes Program Prescriptive Incentives

Note: The HERS index takes into account all the energy efficiency and renewable energy measures in the
house. The lower the HERS index, the more energy efficient and closer the home is to zero-net Also note
that this incentive is not designed to be added to the $400 incentive for the Energy Smart Homes program,
but a stand-alone incentive.
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Zero-Net Energy Homes Pilot Program

Q

Program Concept; and Description and Pucmmzndatic n Fonnatlzed: Border: Top' (Single solid line,
AUtO, 2.25 pt Line width)

The Arizona Corporation Commission ("Comrrrission"), in Decision No. 70522 (September 30, 2008),
feqoestedorderedUNS Electric, Inc. ("UNS Electric") to evaluate the feasibility and cost-effectiveness for
a pilot program to promote a "zero-net residential energy efficiency program" The UNS Electric "Zero-
Net Energv Homes Pilot Program" ("ZEH"l documents the results of an analysis regarding the feasibility
and cost-effectiveness of promoting the proposed ZEH program design and incentive levels. This Dilot
program presents a program design that expands the existing New Home Construction Program through

the addition of two high performance tiers. Bv using this recommended program design. the existing Tier
l errergv efficient new home construction scenario. the new Tier 2 energy efficient home construction
scenario and the new Tier 3 near zero-net energy homes scenario will be integrated into a singngle New
Home Construction Program. Homes will qualify for one of the three tiers in the program based on a
Home Energv Rating Svstem ("HERS") Index score, Tier 1 will require a minimum of-HERS score that
is <= 85. Tier 2 will require a minimum of-HERS score <= 70. and Tier 3 will require a minimum of
HERS score <= 45. This program design will allow UNS Electric to utilize existing delivery
infrastructure and marketing to promote all three energy efficient home construction tiers. While the
additional tiers significantly enhance the energy efiiciencv of the New HomeConstruction Program. they
do not active l00% zero-net energy due to cost-effectiveness concerns ' "" ' ""*"'"*<,, "'~" ";='""'
for u program to promote Nero not energy buildings, UNS Electric decided to evulunte scvcrul different
pilot program designs in the residential new construction sector, promoting Zero Net Energy Comes
("ZEH").

For the purposes of this report, the term "zero-net energy" is "':":::.* a*:

flfthe ratio between annual energy generated by the house through on-site renewable devices to the total'
annual energy used by the house.

Thus, if 75% of the annual energy a building uses comes from on-site generation, it is considered to be a
75% ZEH. There weuldm be times when the building is exporting to the grid (more electricity being
generated than being used), times when it is usingimporting energy from the grid (more energy being
used than being generated), and periods when there is no import or export (all the energy the building
needs is being generated on-site).

This report outlines the results of the planning study for a ZEH pilot program As shown in
"Recommendations for Pilot Program" (page 9 below), the results of the benefit-cost analysis shows that
none of the ZEH scenarios studied actually pass the Total Resource Cost ("TRC") test. however the
recommended ZEH scenario came very close. Even though the cost-effectiveness is marginal, UNS
Electric recommends proceeding with Tier 2 and Tier 3 standard. as an investment in market
transformation for the residential new construction sector. Over time. UNS Electric will monitor
estimated incremental costs and re~screen the program. To remain consistent in implementing only
programs that moot cost effectiveness,UNS Electric docs not recommend the implementation of a ZEII
pilot program at this time. UNS Electrie's analysis demonstrates that achieving such high levels of
energy efficiency ("EE") and levels of Nero net energy is not cost effective as a ratepayer funded utility
program, given the current estimates of avoided costs and incremental costs for high performing homes.

l
l
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Zero-Net Energy Homes Pilot Program

MHHHMIHWW

Achiucs Near 50% zero net <=45 $600 per home

Achieves Near 75% zero net
. I .

4

4=35 $"00 per heme

Achieves Near 100% zero net
4

<=25 $1,000 per home

4

9
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However, if the Commission instructs UNS Electric to proceed with implementation of a *
pilot program, we recommend that the requirements and incentives for the program be as

Fel-lewse
-Energy Efficiency Homes must be at least 50% more efficient than baseline as measured*

by a Home Energy Rating "'y:tcm ("HER"")* index of approximately 60%
Rene" "as l' Energy Capxazity cf :car " "aler heating :Md :. far pp: to" 'Altaic mu:t I: L

sufficient enough to reach a minimum of 50% zero net energy over the course of a year;
-Incentives Increasing homeowner incentives must he based on the projected percentage *-

of zero net that will be achieved in the home, as verified by a IIERS index rating, as
430l-lo=ws%

I

4

1

I

\
1
|
I

I-l=

Target Market
I

\
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The target market of the ZEH Pilot Program is comprised of all individually-metered new homes that
receive electric service from UNS Electric. This includes home developments. custom homes, home
*z ':I" ,:r.:;::k, townhomes and condominium projects where individual units are sold to homeowners. and
custom home projects. The program would be marketed to all builders within the UNS Electric service
territory for homes that are either all electric or have a combination of electric and natural gas energy
supplies.

For the purpose of the Tier 2 enerzv efliciencv homes and Tier 3 near zero-net eneravhomes ontionsef
this study. UNS Electric focused the enclosed savimzs and cost analysis OAL ;r " ' " ' ; r " ' :5  homes
4" ...., c . .......* t: 1.. all-electric. because a home usinsz Qas for space heating or water heating cannot be
100% zer0-net. as the renewable devices cannot replace all of the energy used by the house. re a home
uses gas for space halting or water hosting, then it cannot be 100% zero not energy, us the renewable
devices cannot replace all of the energy used by the house. However. by providing a tiered promarn
approach. UNS Electric will have the opportunity to promote the second tier of efliciencv for homes
constructed with a combination of electric and natural gas energy supplies. even if these homes cannot
achieve the Tier 3 nor zero-net approach.

Formatted: Heading 1, Space Before: 0 pt,
After: 0 pt, Don't keep with rent, Don't keep
lines together

I I I . Relation to UNS Electric's Current Residential New Construction Programs 4 Fam\lmld: Balds': Top: (§¢1g1e sold Il e,
Aum, 2.25 pt Une wldUl)

The  exi s t i ng UNS E l ec t r i c res ident ia l current ly runs two res ident ial  n ew  cons truc t ion programs al ready

of fe rs  tw o cons t ruc t i on  approaches, as  desc r i bed be low . T h e E n e re v S m a r t  S o l a r  H o m e  P ro g ra m

described below  w i l l  m os t  l i ke ly be rep laced by the new  Tier 3  near zero-net  opt ion.  i f  approved by the

Com m iss ion.

4 The IIERS index takes into ueeount all the EE and nenewnble energy measures in the houuc. The lower the I IERS
index, the more EE and closer thehome is to zero net.
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Zero-Net Energy Homes Pilot Program

Tier l ( Existing Program) HERS Index Score of<= 85

Tier 2 (New Level Energv Efticiencv Onlv) HERS Index Score of < 70

New Level 50% Zero-Net energy) HERS Index Score of <= 45

9

*

A number of additional items will be added to the construction standards in order for builders to achieve"
the second tier (HERS 70) and the third tier (HERS 45). As a result of these necessary additions. the
incremental cost to build homes to the higher tiers will increase. and therefore. the recommended
incentive to the builder will also increase. Modifications to the construction standards to achieve the Tier
2 and 3 homes are likely to include:

The levels of efficiency for the new tiers will be based on how the homes perform based on a HERS
Index score. which awards a numerical value gauging the homes performance. Higher performing homes
achieve a lower HERS score.

In order for homes to qualify for each tier. they must meet the minimum HERS Index Scores firm on-site
testing by certified HERS Raters as shown in Exhibit 1.

Exhibit 1: HERS Index Scores for Residential New Home Construction Program

In order to keep program administrative costs down and to streamline the presentation of UNS Electric's
residential new construction programs to the marketplace. the program design is to mnkc the Nero not
enetz-v *in pfegram wit-l»-merge the zero-net energy homes program with the existing Energv Smart
Homes Program. Two additional tiers of increasing erliciency will be added to the Energv Smart Homes
program to give participating builders and home buyers options for increasing energy savings. installing
renewable energy. and receiving highs incentives.

Greater envelope and HVAC energy efliciencv standards: than for the exiutinn l@ gIun1s. with in
additional enteggg of measures. to include lighting;

Ducts are located within conditioned space;

Both To ll all. - ."""ll I..-L g.-....:

Energy Smart Solar Home Program - This program, ':'¢t"rt:* in 'Tv.:.:::t :.r '""` ", is based on
the Energy Smart Homes program. in addition to solar Photovoltaic plus the following: noll
QPVL) or solar thermal and proper HVAC sizing. All guidelines in the RECPP must be followed
for the solar thermal or PV additions.

Energy Smart Homes - This program minors the 2006 ENERGY STAR Homes3'~ standards.
The requirement for the program is a HERS index of 85 or lower, and the builds*incentiw
offered for this program is $400.

f f8n.-1,

4

l
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. "":**.  ""I: .  i t  " :L;" '  . : : :* t :  L L c ' ; : . . ' * ' " t ' : .bL: ' . * : * ' ,  * rm
existing programs, as they already incorporate many of the features of o zero net energy home. The
eonoopt behind o pilot program would be to improve effieieneies of UNS EIeotrie's eun'ent programs.

¢Gra1ter envelope and HVAC EE standards than existing programs, with on additional category O f' ---.-
measures to include lighting,

Passive solar design that incorporates passive solar heating in the winter and shading in the
summer for the highest efficiency homes, and

Beth-pv and solar water heating on all homes at the highest tieron the ZEH,
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Zero-Net Energy Homes Pilot Program

*

• Energy surtax fixed appliances. and,

• CFL lighting. Format&ed: Bullets and Numbering

A *

1
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IV. Program Objectives I Formatted: Border: Top:(Single solid line,
Auto, 2.25 pt Line width)

The Program's objectives are:

Reduce peak demand and overall energy consumption (electric) 'm new homes,

Implement prograrrs that include more aggressive energy efficiency standards that produce
savings of at least 20% above baseline (HERS 70) and a near zero-net percentage of at least 50%
(HERS 45) where approxanatelv 50% of annual energy used by the home will come from on-site
renewable generation;

°Stanulate construction ofZEIIthat have a zero not percentage of at leant 50% (i.c., 50% to 100% of
annual energy recd by the home in generated by on site renewable facilities),

Stimulate the installation of solar photovoltaic systems and solar water heaters in new homes,

Stimulate EEenergv efficiency standards that are higher than EPA/DOE Energy Star Hornes®
performance standards,

Stimulate construction of new homes that are inspected and tested to assure energy performance,

Stanulate the installation of high efficiency heating and cooling systems, envelope, lighting, and
fixed appliances (Energy Star® products),

Assist sales agents with promoting and selling of zero-net energy homes,

Provide information to help explain the benefits of zero-net energy home features,

Train builder construction staff and sub-contractors in advanced building-science concepts to
reach zero-net energy goals through improved design and installation practices, and through the
installation of renewable energy devices,

Increase homebuyers awareness and understanding of the benefits they receive from living in a
zero-net energy home and how they can improve the performance of their home, and

Educate builders who: 1) are not familiar with energy savings and on-site generation potential, 2)
may be uncertain about zero-net energy performance, and 3) may be concerned about high initial
costs for construction measures.

V . Products and Services

The ZEH Pilot Program design would provide several products and services, including,

Promotion of builders and subdivisions that achieve zero-net energy levels of at least 50%,

Builder and sub-contractor education and training,

Educational and promotional materials for builders and new home buyers, and

4 Formatted: Border: Top: (Single solid line,
Auto, 2.25 or Line width)

F o rma t te d : Just if ied,  Bulleted + Level:  1 +
Aligned at :  0.25" + Indent at: 0.5", Border:
Bottom: (No border )
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w i th overal l  Dart ic ipation increasing at 10% per year over t ime.
4-rl .4L. --rs-nllr pPrlul *JI
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Note:  The HERS index taken in to account  a l l  the EE and renew able energy m easures  in  the house.  The'

lower the IIERS index,  the m ore EE and c loser the hom e in to zero not .  The IIERS index requi rem ent for

t he  E ne rgy S m ar t  Hom es  p rog ram  i s  85  o r  l es s ,  s o  t h i s  p rog ram  w ou l d  p roduc e  an  i m p rovem en t  o f

between 50% and 76% from  the exis t ing program . This  is  ref lec ted in the increased incent ives. A lso note

that  th i s  i ncent i ve i s  not  des igned to  be an addi t i ve  to  the $400 incent i ve for the Energy Sm art  l l am as

program, but a s tand alone incentive.

»Hom eow ner o r  bu i l der  i nc en t i ves  fo r  ac h ievi ng  i nc reas ing energy ef f i c iency and zero-net  energy. - '
4 . , . l`,LF--Q

_ Exhib i t  l .  These incent i ves  w ould be pa id  booed on the IIERS index of  the hom e uh m easured
~h-¢ r »~ ̀~&-n1f1f-»

l eve ls as  m easured by a H E R S i n d e x s c o re  o f  e i t h e r  < =  7 0  o r  < =  4 5 .

Exhibit l: Zero Nat Enorgv llomwn Program Prouoriptivcn Incuntivws

. . .1,»,  . .
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This section presents an estimate of only the addit ional  incremental  cost associated w ith promotion of a

m ul ti - ti ered  program  that  inc lude Tier 2  and Tier 3  opt ions . Us ing the Energy Sm art  Ilom os program

*u*gu t  : ' . _ Exhibi ts 2 and 3 present estimated pi lot program budgets over a 19-vethree-year pe r i od ,

f rom  2009L0-20132. This  budget represents  only the incremental  increase in budget over the budge

approved for the current Energv Sm arl  Hom e Program . Overal l .  the Com panv ant ic ipates that 25 hom es

per year w i l l  part ic ipate in the pi lot  program  in 2010. of  which 70% w i l l  be at  Tiers  and 30% at Tier 3.

" , estimating the addi t ional  cost

.. A "YEl l 11\.\ nu' .. A al ... in. r- .** "  * r r e u r e
M . . . . . . ,. ......1 .. . . . . . L "  re *  " '  ; . t " L . . . . ; i . i p . t . .  t * . : r . j : : ' t _  : , r :  g e m

.~.--f»n~»--¢~»» r.»»---v lan.-'l»-.-ff-¢»n. .» rl§r< »l..~»~¢ 11--nfvfv--

On average, over the l i fe of  the program , incent ives  are expected to account for288% of the total

budget .

e Ill ,.1 L
L..-.1.. L.
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Zero-Net Energy Homes Pilot Program

Financial Incentives
$39899
48.000

$52.500
2-1--899

$23399
55.500

Total Direct Implementation
$48965
7.068

$43892
7.106

$4-549
7.143

$649452

8

$64622

2
Total Marketing Allocation

$66288

@

Total Administrative and O&M
Cost Allocation

$59659 $54491

5 ;

$58458
M

Total EM&V Cost Allocation
$4-1461

8

$4-2091
L

$41294
8

Total Program Budget
$451083
5 782

$441486
61.457

Year 2010 2011 2012

Total Budge $4-54)83563782 $4-'148661.457 $8938864.631

Incentives $89534-)Q48.000 $2+~sQ052.500 $8$.*9055.500

Administrative Costs $53-78-I-8.782 $53-7848.782 $5348+8.782

incentives as % of Budget 848% 98.8% 494%

Exhibit 1: 209910-2012 Program Budget Details I
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The approach used in the feasibility assessment for a ZEH pilot-proglam was to develop a baseline
simulation model of a new home, Nazi; "': ;'"; and then several versions of the baseline model with
increasing levels of EEener2v efticiencv,¢ and, finally, "Le ;'c; several versions of the EEenergv
efficiencymodels with increasing levels of zero-net energy goals.

The four stages of the study were:

1) Define and simulate a baseline home, reflecting current practices for new single family homes in
Kinsman, Arizona. as an approximate representative location for UNS Electric territory._ The
home was modeled as all-electric,

2) Define and simulate three homes with increasing levels of efficiency. _The targets for the models
were a 30%, 40% and 50% reduction in annual energy use,

3) Simulate three homes with increasing levels of zero-net energy by adding both solar water
heating and solar PV. _The targets for the models were 50%, 75%, and 100% zero-net energy
levels. _These models were based on either the 30% or the 50% EEenergv efficiencyhome, and

Page 7 of 19lj
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Zero-Net Energy Homes Pilot Program

4) Combine estimated demand and energy savings from all of the models, incremental costs over
baseline costs, and other utility data to produce a benefit-cost test result for each model. This was
done in the fomlat of a Measure Analysis Sheet.

The models were developed with the eQuestTm simulation software to generate savings estimates,and '
addition. the homes were also-modeled with REM/Rate simulation software in order to determine what
HERS index they would achieve.

I Formatted: Border: Bottom' (No bolder)

Formatted: Don't adjust space between Latin
and Asian text, Border' Bottom' (No border)

Formatted: Bonder: Bottom: (No border)

The baseline home simulation model was an all-electric, 1,850 square-foot home in Kinsman, Arizona.*
The level of efficiency in the baseline model was based on a combination of three sources:_ the 2007
Enovity Reports, 2003 international Energy Conservation Code for residential new construction, and a
2009 study completed by Summit Blue Consulting to determine baseline construction standards in the
UNS Electric service territory.

In total, n ine casts were developed a't::gctkcr _ three of which werewithenl»y~EE energy et°ficiencv, " '
three zero-net models based on a 30% EEenergv efficient house-heuse, and three zero-net models based
on a 50% E E-energv efficient house.

in developing the EEener2v efficiency-only models, a goal of 30%, 40% and 50% reduction in annual
energy use over the baseline was initially set. _Various efficiency measures were added to the baseline to
produce increasing levels of savings, including the following;

Orientation:_ Orienting_8 house in a north-south direction. (This is normally not possible when
working with production builders in subdivision design, and can typically only be applied to custom

projects),
Windows' _Reducing total window area, increasing window area on south-facing wall to increase
passive solar heating, and reducing glassU and SHGC values,

•

HVAC Measures:_ Reducing infiltration; reducing duct leakage; heat pump quality installation;
increasing heatpump SEER and COP or HSPF values,moving ducts into conditionedspace,

Envelope: _Increasing R valuesin walls and ceiling,

•

Lighting' _Reducing lighting power density, and

Appliances:_Replacing standard fixed appliances with Energy Star° fixed appliances.

The zero-net cases had goals of 50%, 75%, and 100% zero-net energy for the year. _They were based on
either the 30%energy efficientEE-_home, or the 50%energy eflficientEE-_homc (La, noll wutdr heating

. l.,l~I.--¢\----- v»ar»|r|-\nrp1 1r1r -TTY? e an nrlrlrrl ir In
.L. l

1 ... n

In developing the zero-net models, estimated hourly output from a solar water heating system and a solar
PV system were subtracted from the hourly total energy use of the 30% energy efliciencyEE or 50%
EEenergv etliciency model results, giving the net hourly and net annual use of the home. _The solar
output was estimated using Pvwatts simulation software for the solar PV system, and an in-house built
spreadsheet model for the solar water heating system. _The hourly model results were used to determine
coincident and non-coincident peak demand for each case.

Finally, incremental costs were researched for each combination of measures in each model and are
detailed in the Measure Analvsis Sheets ("MAS"l. as shown in Appendices 1.2 and3.

z Residential HomeStandards:Energy Analysis andDOE-2 Simulation, Prepared by Enovity Inc for Tucson
ElectricPower Company, February12th, 2007

Page 8 of 19§
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Zero-Net Energy Homes Pilot Program

u
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The total annual eonsunption of the house is given on line l ef Exhibit 4. This is the net consumption for
"no . - . . . , - . . , . - a l -» i . . - vr ....~ in rww

herenet models, this is close to Nero.

Peak coincident demand is the maximum demand of the home during peak hours, ms defined by the
residential rate (summer: 2 to 6 p.m., weekdays, winter: 6 a.m. to 10 a.m. and 5 p.m. to 9 pm.,
" ..':*:: 3). ".....l......... . r ..... *;r.....* .: t'.. n...l.; *".." ~* .... ~* " - -
Thy ,, "k » L..the a:."' ......l.., L.; Jaguar, "';::,.a e':..t:ic':;at:ng 'ea".

The I-IERS Index for each ease, as generated by the REM/Rate model, is shown in the last row of Exhibit
4. All but the 30% EE ease of the non baseline models have a IIERS index of less than 70, indicating that
\....1,a~- . . m-,1

cooling ever the 2064 lntemational Energy Conservation Code ("lECh").

As detailed in Exhibit 4, the baseline home model consumption is 14,880 kph per year and theHERS
Index for this model is 104. As noted in the description of the different model scenarios, energy
consumption decreases and the HERS Index improves as the number and amount of efficiency measures
and efficient designs increase and renewables are added.

Alter reviewing a variety of different modeling scenarios. with varying levels of efficiency and
percentages of zero-net energy. and associated HERS index scores and cost-effectiveness. the pilot
program design proposes two additional higher performing Tiers (additional derail on model results for
different scenarios is included in the MAS sheets. as shown in Appendices l. 2 and 3).

Tier l is the current Energv Smart Homes q_ualifving standard at aHERS index of <=85. Re-analvsis of
theexisting Enagv Smart Home program was not included in this pilot program design.

Tier 2 is a proposed new Energv Smart Homes Plus and has a qualifying HERS index score of <=70. 1
jphil took this out of TEP's: "Annual enorgsuvings are estimated to be 3,694 kWhMvr and estimated / *
p ,::': *;r:rr"' :s zsgs re' " P  '<W,")- TEP had this sentence: "This home is modeled to be approximately
230% more efficient than the baseline home.9

Tier 3 isa proposed new Energv Smart Home Near Zero-Net and has a qualifying HERS index score of
<=45. This home is modeled to be approximately 50% zero-net energyand is based on the home that is
approximately 50% more efficient than the baseline home. (Phil took this out ofTEn's: "Annual energy

efgi' 1....Le nl1 .....A 1¢.,.,,.,.,. »~~.d~¢ ,--p,,_-, GL §\'Y1,./,I
and estimated peulr demand savings are estimated to be 3.30 kw."1The pereentuge deereuse in annual
consumption, when compared to the base case for the three EE only models, did not in fact reuoh the

The results of the study are presented inExhibit fIExhHJit 4. Inch model is represented in one eoluinn
the baseline home (stundnrd pmetiee), the homes with only EE measures, and the homes with both EE and

r»  £114- 4
r-... 51 .

*f-1 14 ivr lllr lr~l 41-»

rlr¢»4 urhlr

.».~mh ,v I.

-VI-I-l=-Study Results

"*"{\r hornn
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Zero-Net Energy Homes Pilot Program

Baseline
Home

39%
5.18

weasel
her 2:

HERS

40%.ss
hesaeflj
M3:

HERS
Index
<=70

llmodeled -Annual Consu son(kW h) 14,880 11,186
9#-794
A A 11\

neakDemand Coincident(kW) 6.45 3.448 32.44

ink Dolnund Non Coincident r A 3854 3 449.24
(~k¥¥)Annua1 kph Savings M 1

5annual Peak kW Savina shIERS Index 494 2.7133 3.3964

as ;4

9

goals than were set. The 30% EE home saved 25%, the 10% EE home saved 35%, and the 50% EE ease
saved 40% ofonnual consumption, when compared to the baseline model.

Focusing just on those modeled home. that approach varying percentages of zero net energy, the I-IERJ
Index ranges from 50 for n home that is 30% more efficient than the baseline home and self generates
50% of its energy consumption through the use of PV and solar hot water, to a IIERS Index of 20 for the
100% hero not home with 50% improvements in EE as compared to baseline.

Exhibi t 3: Results of Simulation Model ing Formatted: Font: 12 pt
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Zero-Net Energy Homes Pilot Program

Year

Participantsat Tier2:
Energv Smart Homes Plus
(Indic <- 70\Pmjae'ed ZED
P . " ' : ' ; ' ° '  " Z u
Participants at Tier 3:
Energv Smart Homes Near
Zero-Net (50% zan-
neqpurticipnnrts rt 50%
"::°:: ' ':. "":,',_'

Protected Total Tier 1 and 2

no cinants/v 5 A Ll lm..

z010 2011 2012 Total

1324

8-3

3-919 3-l»21 58-146

-1-48 -1-58 4423

258 278 I I2 8142

m 75% EMO Not Energy

I I

Annual Energv Savings

(MWh)_ParIioi no 01 100% 139g SQ*. 4161_

3-338445

4

494844

saws

4:4 ::e'.
Zora Not Energy

Cumulative Enerzv Savings

94-5139_ 9844
40594

3.

494-588

91454

! Sheol.et

1*1*fvl4
be-blaaak
S' 4¢1.»'l*)l
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u~ >
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Total annual participation goals and energy savings are presented mexhibit 4 E;.:':"'.'* ""`;:""' 't ".

The current status of home construction throughout the country leads UNS Electric to believe there would
be a limited number of builders and/or customers willing to incur the additional costs of the program at
this time. Therefore. F or the purpose of this analysis, UNS Electric taros--expects to star with a
maximum of 25 participants in 2010. with an estimated 70% achievinrz Tier 2 and 30% achievinrz Tier 3.
UNS Electric anticipates an annual increase in participation of l0% her year. Exhibit 5 provides further
information about estimated incremental energy savings for the program  T hi s forecast does not include
participants in Tier l - the existinrz Enerrzv Smart Home Program. :F :i t *a"` L" .. '*::.r :rr ::"":.. 'L "~:,
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Exhibit 4: Zero-Net Enerzv Homes Program Annual Demand and Energy Savings
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Zero-Net Energy Homes Pilot Program

IX. Program Benefits and Costs 4 Border: Top: (Single solid line,
Aim, 2.25lJt- Une width)
Format&ed:

A Measure Analysis Sheet (MAS) was developed for the nine different cases that were assessed, to gauge
the benefit/cost results of different ZEH scenariosand assist in the selection of the Tier 2 and Tier 3
standards. included as Attachment Iv. A Separate MAS was developed for the two cases that represent
theTier2 and Tier 3 standards. included as Attachment 2. In addition to estimatingthesavings from each
measure, this analysis relies on a range of other assumptions and financial data provided inExhibit6.
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Zero-Net Energy Homes Pilot Program

4 Milam

gabon AC S/kwh
Low HighMedium

$0.0z12 $09371 $99631
Summer On-Dk Energv AC (S/kWh): $00872

summer Off pk Energv AC (S/kWh): $0.05z5

Winter On-Dk Energv AC (S/kWh): $0.0672

Winter Off-Dk Ener AC(S/kWh): $0.0586

IP Discount Rate 7.00%

conservation Life §vrs): L
NTG Ratio: 100%

frobzram Admin Costs per Participant S350

Connowntion Life (yrs): 20

mgmm Life (am): -5

Iemend Avoided Cost ("AC")
4-$14(W+ $6494
'- r Rf* fin. V'A'l-AA\»l.4 iv .* .. ll; ""C.€T'l*!

.1.. 1.- I I
.J r

14.

Gests* -$2-890

I D Dinoount Rate 4-00%

so D-¢»
L. - L ..L» u' ¢-* L.\. -l l.1». 589%

Exhibit 5: Other Financial Assumptions
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' UNS Elect'nc met on three occasion; during2009 with Commission Staff to ll develop a methodology to determine cost-
elfectiveness. based on the use of the societal telL that would be comparable to the methodology used by the Commission Staff
in their own analysis. 2) gain agreement that the values used in cost-effectiveness calculations for DSM/EE Programs should be
the same as those values reported in the Cornnanv's Integrated Resource Plan. and 3) provide Staff with updated avoided cost
tables for UNS Electric. Tucson Electric Power Companv and UNS Gas. Inc.. As a result of these meetings UNS Electric
modified cost-effectiveness calculations xo represent a more realistic Societal Cost test. The three most significant changes in the
UNS Electric evaluation of cost effectiveness now include:

Q Use of load-cuwea in addition to on-peak and off-peak levelized energy costs to calculate avoided Wat of energy to

match Commission Staff calculations:

Use of a point-in-time methodology that does not include carrying costs of capital, to calculate avoided cost of capacity

to match Commission Staff calculation of the societal test. Note: while the California Standard Practice Manual. 2002

version. is explicit on this approach. UNS Electric would like to continue conversations with Commission Staff on

whether this approach is actually consistent with how the societal cost tests are actually calculated by the California

utilities; and

A valuaziqp Qfcal'bQn Dioxide (CO2) at a low. me(1ium. and high prqiection starting at §14. $25. or $43/tqn. and
intlatipgover time based Q11 informationthat willbe repined in the 2009 IP, Inclusion ofan estimated cal'bQn value
as an extemalitvcost is consistent withthe societal cost testmethodology.
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Zero-Net Energy Homes Pilot Program

incremental Costs $4,110 $20.1476-496

*State/Fedemal Tax Credits L - -$2.785

4944.-eesean
hes»eTier 3: HERS
Index <=45 (501,

zem.neo

1

Although Commission Staff advised UNS Electric to include a valuation of CO2 in the benefit-cost
calculations for the societal test. Commission StaiT and UNS Electric also understand it is up to the
Commissioners to accent or derv this value. Until the Commission Drovides a formal aceentance
regarding inclusion of CON in the calculation of the Societal Cost ("SC") test. UNS Electric will continue
to provide rmults of the Total Resource Cost (`°TRC") test for Commission review. Exhibit 7 provides a
summary of program costs and benefits for the mensed Tier 2 and Tier 3 homes. including the TRC test
and the SC test results'. Savings are net based on 100% net-to-gross ratio.

Exhibit 7 provides the program costs and benefits, the TRC test and the Societal Cost (SC) test results
Savings are not based on 100% not to gross ratio. Details of the incremental costs are presented in
.' .,,Ir."' ;: '1 an* ' . , , ." ' , "-* "" 11.11 ' ' * " i. ;..;.:..':t;* in '.,,,,..:*';: '.

As demonstrated in Exhibit 7, all of the TRC values are less than 1, indicating that the ZEII Pilot Program
is not east effective at this time. This shows that achieving such high levels of EE and levels of zero net
energy is not cost effective as a ratepayer funded utility program, given the current estimates of avoided
costs and incremental costs for high performing homes.

The TRC values for the EE homes decrease as the level of efficiency increases, indicating that the
efficiency measures introduced do not save enough energy to make them cost effective, when considered
from the point of view of UNS Electric. The TRC is even less for the eases with renewable energy. The
incremental costs and TRC values for modeled homes range from $4,l 10 for the 30% efficient home with
a TRC value of 0.76 to $41,947 in additional incremental costs for the 100% zero net home based on the
30% EE ease with a TRC value of0.59.

Exhibit 6: Benefit-Cost Analysis Results
39% .
hesaeTier 2:
HERE hide;

<=70
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4 State and Federal tax credits for solar PV and solar water heating were added to the TRC benefits according to the methodology
outlined in the California Standard Practice Manual as a one-time benefit to the avoided costs. Tax credits were not included in
the SC test. as they are QQl1§idered to be a pass-thrqugh. Solar rebates were not included at all in the benefit-cost calculations.

-5State and I`ederul tax eneditn for Jolnr PV and Jolnr' water heating wen added to the benefits according to the
methodology outlined in the California Standard Practice Manual. For the TRC tent, they were added as a one time
benefit to the avoided eoato. Tax eredita were not included in the SC tent, as they are considered to be u pane
through. Solar rebates were not included at all in the benefit cont calculations. A detailed dineunsion of the TRC and
SC la given in Appendix 1.
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Zero-Net Energy Homes Pilot Program

Total Resource Cost (1TRCI) 0.468 0.729

Lowsocietal Test (~~$C")
Carbon Avoided Costs

u

Societal Tmst CSCI) High \1 •

Carbon Avoided Costs
•1. . s-

UniSounce Solar Rebates -SQ -$3.679

zanwmnuumm .u:asJnm Incentive

Tier 1: Enerszv Smart Homes (Current <=85 S400 vet home
Program)

Tier 2: Enerav Smart Homes Plus <=70 $1.500 her home

<=45Tier 3: Energv Smart Homes Near Zero- $3.000 her home
Net (50% ZEH)
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Given the results of the baietit-cost tests. UNS Electric recommends proceeding with Tier 2 and Tier 3
standard. as an investment in market transformation for the residential new construction sector. even
though the cost-effectiveness is marginal. us nn investment in market tmnsformntion for the residential
new construction sector. Over time. UNS Electric will monitor estimated incremental costs and re-screen
the nloziam  (This nentemlee in not in the TEP filing; "Due to the sipniiieuin inermue in --=.ms="i
aces. U"'" "' ;,st- 'c 1. .:1. . . . . . ........:*:3,. a ..,.. ' "z...:t i ;. ' :a::. in the .. cffuz..|
:." c : " :  t o
qualifying standards, and incentive levels.

B&1=Eiei=£>ate-at  t h e  T i e r  2  o r

I On |.\.'1 ...~'  p . . . l . d . . .
Exhibit  8 below Dresents the proposed t iers,

Exhibit 8: UNS Electric Enerqv Efficient Homes Program Prescriptive Incentives
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